Macroporous reversed-phase separation of proteins combined with reversed-phase separation of phosphopeptides and tandem mass spectrometry for profiling the phosphoproteome of MDA-MB-231 cells.
A new method of combining macroporous RP (mRP) protein fractionation with RPLC peptide separation MS/MS is reported for profiling the phosphoproteome of a complex sample. In this method, an mRP-C18 column was used to fractionate the proteins from a whole cell lysate of a breast cancer cell line, MDA-MB-231, into 38 fractions. Each fraction was subjected to tryptic digestion, sequential phosphopeptide enrichment by immobilized metal ion affinity chromatography and titanium dioxide (TiO2 ), followed by capillary RPLC-MS/MS analysis. For comparison, the conventional method of using strong cation exchange RPLC separation of peptides combined with MS/MS was also used for analyzing the phosphoproteome. Replicate experiments by the mRP-RPLC method identified 1585 distinct phosphoproteins with 4519 phosphopeptides, compared to 1585 phosphoproteins with 4297 phosphopeptides by strong cation exchange RPLC, with a total of 1947 phosphoproteins and 6278 phosphopeptides identified from the combined results. While the two methods have similar ability in the identification of the phosphoproteome, they produce complementary information. The phosphoproteins identified in this study, including 67 novel phosphorylation sites from 56 breast cancer related proteins, can serve as the entry point for future validation with biological implications in breast cancer. The MS proteomics data have been deposited to the ProteomeXchange Consortium via the PRIDE partner repository with the dataset identifier PXD000948 and DOI 10.6019/PXD000948.